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[&##»] 
[0 0 0 1] 

[0 0 0 2] „ 

M&t)£ffiWw3&II£jt;£ftt4, ^HtA«»-o^ioTV^o i4a 

ft^S^ffi (JiTF^ fcn£.££ fc3&**S) oraaw— o^B9fe» (IWit 

[0 0 0 3] 

tt^oK^ilt^i**^*^^ t*>®* ;v#^f y 7 -b* (J^Tp pet 

SrPI^LTV^ (Chang, D. -E. ,et.al. , Appl. Environ. Microbiol., Vol. 65(4), ppl384 

-1389 (1999)) o *izwb\±* n%&ftTx-&z&7^)vmfrb*^?jk^Rfc*m 

fcVio'C3/>i'Bl* t 4i$^4< 5 5:4it*SI^L"CV>* (Zhou, S. , et. al. , Appl. En 
viron. Microbiol. , Vol. 69(1) , pp399-407 (2003)) » L*L£*tfe<Z>fcljI.*. f%**>D 

>3*Bt7»fc Knyt-^f (£JLTmd h fcPf^ik3&**4) (D&tettQ&tt&Z- 
t C Jt o T „ D - ?Lm^^^14 * »*: ? £ *R Lfc 3 ^ * x. & C 

^'✓BIT'^^-T'JT— S (JSIT a s p A t Of & i 1 75 s * & ) oafrfS^fcflfc*-*"* ^ ^ 

[0 0 0 4] _ 

mdhti*CWt"Cli, 1 9 7 0^3- h > feoafcfcfcBB^Sftrv** ( 
Courtright.J.B.et.al., J. Bacteriol., Vol. 102(3), p P 722-728 (1970)) . ^<£>ffi7js|*l 
#14. mdhlfeWi$^'>^Vt7 • 3'Jttt, i«*ttT-eo**tnft» 
tJ-^V > EKffitt^b* n |: ^ o t v»4 7 9 

md hit^^tttl) fc1tr#Ojgj^l4jh*^* ? , ^#OJg»tttr LSfS&ttStt 
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-J-afctfre** 1 - 0 5 6 3 6 1 -§•<£$&) o ^ttttlifctt'&mdhittS^fctt 

<^&jlrt s ^£*VCV^ (Dreyfus,L.A.,et.al.. J. Bacteriol., Vol. 136(2), pp757-76 
4 (1978)) o L*L4**fc, *HXOiili, aspAffitt^jii:J:o-C7^7fV 

JVm&J&fi K-O ^ "C <^#^ii * * *^ {i v> s5: v» 0 
[0 0 0 8] 

[^ifl] WH-0 5 6 3 6 1^i 

l##W\fcflU] Chang, D.-E. , et.al. ,Appl. Environ. Microbiol., Vol. 65(4), ppl 
384-1389 (1999) 

l^#W^m2] Zhou, S., et.al., Appl. Environ. Microbiol. , Vol. 69(1) , pp399-4 
07 (2003) 

[iHWWtlfcS] Courtright.J.B., et.al.. J. Bacteriol., Vol. 102(3), pp722-728 
(1970) 

[*#W\fclR4] Dreyfus, L. A., et.al., J. Bacteriol., Vol. 136(2), pp757-764 (1 
978) 

it TC A 0(Mt»* IW#-C* & 3 ^ * ^ /Hfc&*BU£«j t tt^t & * * 

o 

[0 0 12] 

ClD TCAIHJS&^U lo'j t FDyt-WWt/:li«$tLtv^ 
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o / 4 iz it F A D mf&T) - $LWl7*\z Kn^t- ^f**7F^k 4 ttT v> * £ t * 

%fLx^z> CD ^tamw^^o 

[3] CD 3U± C2] K:fB*<0!fc£Wo 

[4] Hi'xVinT • =f'jT-£& [3] t|BIR©«fc*Wo 

C 6 3 TCAEIS&fctfU toy H Koyt-W^ffift* fc»ii*5^ v> * 

C 6 D lBttOTCA0K±t?^$tt4^«»W^k#**^$-***i*o 

[83 a^^II-e^^ [63 Xtt C7] izUM<v£.M-%feo 
C93 $BtMiPx- 9 s x. u H7 • ny-c** C 8 D KiBfc^^JS^&o 

[103 tWW©Mft^D-?Lft$)4 C6] ~ C 9 3 <3flTft*— SfcfBtt^&E 
[0 0 13] 

*§tm\£& TCAHIi&±-e^m$tL^^mJ^^ / fb^^^^1g:T^S< £t 

itt ^fii«{tt * c k t? a wwoti n ^ h *sm 4 s 0 

[0 0 14] 
[0015] 

#S&9lfc:*3»-r&y v^-r^ Fn^f— tffcli, BUt&fbS 6 **' (I- U. B. ) Hit 
SJl#ft&£i|MfeLft:9**-9- 1 . 1 . 1 . 3 7 V v=fHfc*fc, 

tfv»i: let 19 TC AEIftSr^r-t* i 7 fcfcofctt&fc* o 
[0 0 17] 

[0 0 18] 

}± N jc->;e.'J tT • 3'JMT- 1 0 9 9 4 (FERM P- 1 9 7 4 5) *k ttzitV > 

■ClSo ^ X'>xn7-3'JMT-1 0 9 9 4 (FERM P- 1 9 7 4 5) W 
^16^3^19 Bft»tfcT3fc«»o< if TUm— T@ If 1^§6 ICJbSiitlSi 
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[0 0 19] 

*n^^*3it&^^~ > ur-Kiii, am^t^m^ (i. u. b. ) 
mm^M£m&^mmLtzmm%r j %2. 3. 1. 5 4K3-«£tu yt^^y 

[0 0 2 0] 
[0 0 2 1 ] 

r N e;v*- h u t— tf*^^bt^t±®«$tLrv>s, j.o/*;fct±F ad 

nr- 3U mt - 1 0 9 9 4 $c&$i^-e § & 0 
[0022] 

. ) mmgm&m^KmmLfcmm^*. 3.1. r*^;v* 

fcjte«**S«R©«***l*-r*o fft«ikLf«!|J:Ltli, MT- 10 9 9 

4 flc**^*? § & o 

[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

«x.tfMT- 1 0 9 9 4»OJ:-5 4«fc^W*«ffli-&*'frttfflK*2 0*C#&4 
5t> £*)UtV<l±3 3*C^fc4 21C«t^:««S LV* 0 SfcpHliN.aOH 
^7>*-7f-C6*5>8, J:f)jfiU<li7. 1*&7. 3 fi* US*** - t 

[0 0 2 7] 
[0 0 2 8] 
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* ffl v> r Jg*f actittsicts^ ant ^v^»il v*» «b 

tSfcft fc&R * * -g- tr t o T? * it 4* tiW ffi « tLft v> o £ J: ? & fc L t 

mmm 1 1 

itiij °7-3'JMG 1 6 5 5 > V T-SBJtfi^^ftOft 

j-> x ij fcT • 3'J©yy ADNAcO^^^IS^Jti^nt?^ 1 ? (GenBank ac 
cession number U 0 0 0 9 6) , xVx'J t7 • 3'J^;M- h*^ 
^-p; 7 -; t£B (JSLTp f 1 BfcBf^ it *3- K-tSitfe^O^K^ia 
^^titv^ (Genbank accession number AE 0 0 0 1 9 2 
) o p f 1B*3- K-TSat^f- (2, 2 8 3 b p) O^BB^Jaa^i^'Sr^a-^V^ 

[0 0 3 1] 

x->x'J t7 - 3'JMGl 6 5 5W^ADNAt, Current Protoc 
ols in Molecular Biology (JohnWiley & Son 

1 0 0 pmo 1 t^fflv^T, P C R&tr? CI J: <9ft 

1 8 kb (&Tp f 1 B - LBffir Iff «B &t>\ ft 1 . 3 kp (ITp f 1 
B-RKfJtt^-t^*^) <*>DNAWrfr*WliLfco i^DNAffif^^T^fn-^m 
^UCt^l, 0JRU p f lB-LW**Hi ndl I IXlfSphlT, 
-RffifM-^rS p h IOT s t ItfHf«Lfc. CO?mtif>t2@t, iftSifiStt 
y5^5KpTH18csl (GenBank accession number A 
B0 1 9 6 1 0) [Hashimoto-Gotoh,T.,et.al., Gene, Vol. 241(1), ppl85-191 (2000) 
) Mindll IMP s t I?fi^WJ:*T4DNAU^— tf-CRJSU^:^ J^x'J 
t7.D'JDH5 fl 3>tr>HJV ^fl^Lt, pf lBta-Kt 

;©^5^5K*pTHApf IB fcifrfcLfco 
[0 0 3 2] 

«x->xn7 • 3'JMG 1 6 5 5*131^1^ fflU&^iftKlSStt 
7^9 7.5 K*-R#-CSa 3 0WD5i7xx3-^l 0^ g/m 1 *^tr L B*7c7* 

n-;H 0^ g/m 1 L B»7^ 7*1/- hJbfcfctfbfco L B«7c7° V- f 

[0 0 3 3] 
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tW^t^ADNAtSlftU £*L*«Hafc LfcP C R^iLt, pTH18c 
s l* t ttS^°5A7i-3-^»ttjtWy>'A±i:$lEt4ti:, isi^p f 1 

[0 0 3 4] 

;i/^t4v>LBWil!!2 0ml £A*t*: 1 0 0ml <l>Kv 7 "7* =* 

i7x-3-^^l4^LB*^i±t, ^n5A7x-3-;v^trLB*^Jg«S 
[0 0 3 5] 

P f ib*3- K-raaewxaLfcfctascu -^mg i 6 5 5 p f 1 B&fc^ 

[Stffcfl 2 ] 
[0 0 3 6] 

i^nT • 3'JMG 1 6 5 5j*p f 1 Bjt^-FAD^ttD-AKfli 

iVxij ii7 • m;<Z><7V ADNA^^IE^Jti^t?*) 1 ? (GenBank ac 
cession number U00096), ^x^7 • 
D - fL^T* ti Kn^f- (JSJLTd 1 d .£ c t & ) * - K1-*«fc^-*> 

^aic^iJ^^^tLTV^ (Genbank accession number AE 
000192) o dld^3- Y-fhmtt ( 1 , 7 1 6 b p ) <7>^iE?iM$M^£ 9 

[0 0 3 7] 

ij/iij k7 • n'JMGl 6 5 5t«y7 ADNA 1 ju gt, IB^Jl^^^f^J * 

^n7*5>fv-t IB^iJ#^- 8 <7>m»@fi?'J & "7° 7 >f ±s27° 
7^f7-DNA^ 1 0 0 pmo 1 fc&JlV>-C> }I1t?>&#T~P C R £fro/c 0 -Ht 
We,*Lfc^tL-P*LODNA»fM-*T5!rn-^«»»«H-"C5-«ls 0JRU Ig?iJ#-S§- 5 £: @5 
3nj#-^6^m*^^#^tL7tDNA®f>t ! SrH i n d I I I S^P s t It, 
7 fcB£3?!)#-^8 0ja.^fe*-C#P,tL/iDNASfM- i SrP s t I tXb a IT«t^it 

k i zn^ii® i nobp«)75^*/h *w^o - omiWrft 2 ® t > mm&& 

tt ^7^ KpTHl 8 c s lOH i n d I I I W X b a I»t*T4DNA'J if 

SILT, d 1 dfc^- Kt4*fif©5 ' _t«i£#Wrfi- 3 ' TI£ii^© 2 o<7)©f Jt 
fc^-frT^*^ Kt#T, iO-7°9X5 KtpTHAd 1 d fc^fcLfco 

FpTHAd 1 d^i-Vx'JliT • 3'JMG 1 6 5 5<*pJ_l_BS^^ 
KJBJMEJfeU *ifc«fcMG 1 6 5 5$cp f 1 Bitted- d 1 d«fc?-— 

[§H»J 3 ] 

[0 0 3 9] _ 

xyxij t7 • 3'JMG 1 6 5 5*fcp f 1 BSis^-d 1 dUsf-md hlfe+=l^ 

xyx'JliT • 3'J WADNA<D^t»TOW*IJ (GenBank ac 
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cession number U00096), x«>x'J K7 • aVOmdhit^© 
m*ia^J i t^^ :} ' L " c ^' 5> (G e n b a n k accession number AE 
0 0 0 4 0 3) o mdhta-mifi? (9 3 9 bp) ©«tifcEWi£#*i** * n - 
^vr-tbtzib. E59#-5-9, 10, n^n^tt'j^^wf-^^- 
* 4 ffc&jSLfco 9 0&3feBJ?!l 79 >f v- ft 5 ' CKpnIg» 

fflSffi*, 1B^J#-^1 0. 1 l<D^mm^irb-f7^^-it5 '5tiJHItBamHIB 

xti V K7 • 3'JMG 1 6 5 5*oy/ ADNA l^gfc, Ia?'J#-^ 9 i:@D^J#-^l 
0 1B»-^1 1 tIE^lJ#-i-l 2W^W, _tia-/7^^-DNA#^r 10 0pm 
o 1 fc£fflv>T, &1j!<D4kft-?P CRKft 3 ) Z 0 0 b p (ftTmd h-Lfflf 

RXf, mi, OOObp (JJlTmdh-RWfM-fc^-S^fc 
ODNAWf>%-*liffiU^o £ODNA»rfr*7#n-**«iMBlfc-C#*U EURU md 
h-L®r)t£Kpn IRVB amHIt\ mdh-Rl)ttB amH IRVXb a 1 
ftf«Lfc. £OMftiSrtf-2St. ffiEflSStt79X5 KpTHl 8 c s lOKp n 
UtrXb a lM»t*T4 DNA'J ^-^T*RSL/;f > ^'^T- ay DH 5 

5£-»»fK-fc3 'T«Ci£#»rtt«>2oo»ftt*'&tr79*S K*#T, u©^^? K*p 
TH Amd h fcffr£Lfco 

79^5 KpTHAmdh^xyx'J t7 • a'JMG 1 6 5 5$cp f l^BilfS?— d 1_ 
djtis^— S^C^^^RtStfcb, WKMG 1 6 5 5*fcp f 1 Biffed— d 1 d«fc 

[0 0 4 2] 

[■ttifcf?!! 1 1 

iVx'J tr ■ 3'JMG 1 6 5 5$cp f - d 1 d*H»-p P clfe^-l^ 

^fe^of^su 

i^xij t7 • 3 ij ©yy ADN A^ME^J^"?* ^ (GenBank a c 
cession number U00096), xVxHT • a y Op p c JMS=FO 
a»BW*»«**fCV»* (Genbank a c c e s s i o 

000469) opp c K-raa^? (2, e 5 2 b P ) o««B5a>a««i**^ 

D-->^-r*fc*. HB?!I#^13, 14. 15Wl6^tll^J^tnt'Ja* 
KXb a iBIMBtt*, IBfll#*l 6^^7^-115 ' **«fcS a c IB»»ttt* 

it* V K7 - 3'JMG 1 6 5 Ic3W§- 1 3 bWM^ 

1 4, |S^iJ#-^l 5 h@B?iJ#-S§- 1 6©ft*^*5*^ ±E^7^v-DNA#^ 1 0 0 p 
mo 1 fc»T, If^-CPCR^Ufci^^l. 4 5 0 bp (filTppc 
-L»ffr ft) ^7 5 0 b p (&Tp P c-RWfJtfc^-t**** 

) oDNAlffriiBtfc. iODNAifr*7^D-^TO»KTm EPIXU P 
p c -LSfM-^H i n d I I iMXb alt\ p P c-RSfit^Xb a I&tfS a c I 
■C-ttLW^kLfeo £Ofmfc®rJt2®i. aK«£147?X3 KpTHl 8 c s 1 OH 
i n d I I IXtfS a c I fHftlfc * T 4 DN A V if-WRfc Lfcfc, x'^'J *7 • 
3'JDH5«aVlff>hW (^M*) lc^SHEtfeLT\ pp c ta - Ktitfiff 
05 ' ±m&®MK£S 'T»S£^ifM-0 2oOfflfJt : Sr^tf77X^ K*#t\ £079 
XU'^pTHAppc t$r& Ltzo 
[0 0 4 4] 
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^5XU'pTHAppc ^x->i'J H7-3'JMG 1 6 5 5<*pf 1 B&feT— d 1_ 

d&itt-MX&m-miim&L, m^mg i 6 5 5» P f 1 Bifei 1 - d 1 dtfe 

[0 0 4 5] 

[Jt^c^Il 2 ] _ 
xyx'JUT • 3UMG 1 6 5 5«tp f 1 Bitfc^— d 1 d&iSft— f r ditfc^m^L 

xyi'J t7 • ADNA<D^M?iJl±<2r£nT«£>*) (GenBank ac 

cession number U0 0 0 9 6) , x*/*n7 • a'JOf r dlfi^O 
^15^J*>^$tLTV^ (Genbank accession number AE 
0 0 0 4 8 7) o *nnmx-KikZn*>Z> f r dilute, f r dA£n - Ki"^>itfeT 
(1 809bp)>frdB^n - Ki-^it^T- (7 3 5 b p) > f rdCta-Ft 
^M; 1 ?- (3 9 6 b p) , Wfr dD*3-Kti»^ (3 6 0 b p) 0 4««?>3t 

^ijff 17, 18, 1 9&IF2 0»w^-Ttt»B9!l**-r**U^^ l/ *^^^ 9yfv - 

#-^-18. 1 9<^^^^-7-{i 5 ' ^JSICBamHIIMfi*, E?U## 2 0^)77 
>f v-ii^-OWWKH i n d I I Igi»fi:«;HmtTV»i, 
[0 0 4 6] 

iyi n7 • a'JMG 1 6 5 5*WADNA 1 ft g fc, &Mtt 1 7 hWM^ 
1 8, IB^J#^"1 9 bWM^2 0Ol*WP, _tf£:/^M v-DNA#* 1 0 0 p 
mo 1 ££ffiv>T, atO*fr"CPCRtffntCJ: ^6 0 0 b p (&T f r d-L 
Brtf-fcHf.S «J8 0 0 b p (JSlTf r d - RBfJt fcltf b <T> 

DNABrltfcfliffiLjto u<?)DNAiK-?:7**n-Xl|^iii:t^t> ®1RU f r d 
-LBrfrfcE c o R IRtfB amHIt, f r d-Rtrtt^B amH IRtfH i n d I I 

i-c-eit-rtL^^u^o £©Mfl:WfH-2«fc, asasstt:/?** f p thi 8 c s 10 

E c o RIXVH i n d I I I «ifc« fc * T 4 DN A V 2T~«-C£U6 ^V^'J t 

7-3'JDH5«3^lffyh-t^ (S^*) i:ff|StLt, f rd*3-Kt4* 
<t5T-0 5 ' _L»SLi£#®f>T- fc 3 ' T^®#®fit<?>2oo®fn-^^tr7 p v^^ K*#T, ^ 
77^5 KtpTHA f r dt^Lfco 
[0 0 4 7] 

777U'pTHAf rd U t7-3 UMG 1 6 5 5^p f l^Batfe^- d 1_ 

da^-fiX£#fc^JWe»U t»tti:MG 1 6 5 5*p f 1 Bitted- d 1 dotfe 
=f— f r dHfi&£*£#£SMffl&#&^ $H^O$S^l 1 Iz^MZtifz^mkzWKtz 



[-: 

[0 0 4 8] 

xyxij t7 • 3'JMG 1 6 5 5^p f 1 B*fe^- d 1 dlfe^-md hlfe?- a s 

p ASHST-MX***^* 

XVi ij t7 - aijor; ADNAW^SSe^lJii^^^O (GenBank ac 
cession number U 0 0 0 9 6) , x->x'J H7 • 3'J©a s p Alfef 
OMK^J^ipS^S (Genbank accession number A 
E000486) o aspA&n- Ki-«Jte* (1 , 4 8 2 b p) «>J»BB?llj£««tt 
£^n--^-t-£*:i6, E51J#^2 1, 2 2, 2 3X^2 4JC75-t-*V =f^^V*f"K 
77-f-7-*4MLfco 
[0 0 4 9] 

xVx'j t7 • 3'JMG 1 6 5 5WMDNA l//g^ EfllS-S- 2 1 fc!B?!l#-^ 
2 2, |B^J#-^2 3 fclc?!]#-^2 4<B&*#:b*TN A T- D N A#* 1 0 0 p 

mo 1 h^fflv^T, «Hh&fe#TPCR=MT7 t i J: <9 & 9 1 0 b p (UTa s p A- 
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LWfJtfcHf^i &t>\ & 1 , lOObp (JglTa s p A-RWht^^t^ 

> A s p A-L»fM-tA s p A-RBrJt^M^U'DNA Blunting Kit 
' *j»*'J V»<tLfc 0 -*iW*Stt^5^5 KpTH18c8ltt, S m a I fflKfctfe 

ay DH 5 a 3>tfx> (S^M*) CRIMES* bt\ aspAtn-KtSfife 

^<t>5 ' ±«5£^Wf 3 ' Ti«jS#llfM-0 2 oOWfJt ^9^5 K«r»T, 
7^5 K^pTHAa sp At#^ L/io 
[0 0 5 0] 

■fyAS. KpTHA a s pA^iyx'J t±7 a'jMG 1 6 5 5$cp f 1 BfltfcT— d 
1 dfc^-mdha^-HaX&^K^We&U «»«IKMG 1 6 5 5»pf 1 Bit 
d i dMitt-md h«^f— a s p A»^M&3c***»*iMfflfc:#8c t4 ^ * 

[Hifefl! 5 ] 

[0 0 5 1 ] _ _ 

xyx'J tT • a 'JMG 1 6 5 5*p f 1 BjHe?- d 1 datfc^-m d hfltfc^-riK 

*T^*t U4*©=A75^3|:A*lfcLB Broth, Mi lie r (D 
if co 2 4 4 6 2 0) 2 5ml^*»«2t#e,tLfcxVx'Jli7 3UMG165 
5*p f 1 Bi^-d 1 d«fe?-t^* (&TAp f 1 A d 1 dWtl&JZZttf& 
*) ,• H»J3-e#ib^^Jiv'i , J H7 a V M G 1 6 5 5$cp f 1 BitfzrT— d 1 dit 
fe^- mdhJt^HE^** UTFApf Ud 1 dAmdhft , 
Jfc^ 1 -C#ibtl.fcJ.->iU b7 a U MG 1 6 5 5$cp f 1 Bitfc^- d 1 d*fc^- 
p p c mitt^MfrikW (J2JITA p f 1 A d 1 d A p p c , Jfctfcfll 

2T? i »e>*Lrt:^S'iy fc7 a U MG 1 6 5 5Wp f 1 BaifeT— d 1 dslfeT— f r d 
a^=tX** (J^TAp f UdldAf r dttfcBf^ik****) 
, -Hfc3 Ot:, 12 0 rpmtl^l^ofco t<D^ 4^1 L#i£*« (ABL 
Ett»Si»IBMJ -0 1) ^lt:^t4 7 5 g*XtL/;^i:> SU*K±gB 
77^3rttiM«:If L/; 0 igfcM^&BET, il^*0. 5 v v nu «»aSK2 0 0 
rpm, MS3 5t;, pH7. 2 (NaOH^H*) 1?3 2l*Wffofc. **»7ft 

|Lflfcfcov*-Ctt, Ap f 1 A d 1 dAmdhW 2^t?8 9 g/L*«U Ap f 
1 A d 1 d**fcH^©*«*^LfcOK*frL-C, ApflAdldApp c*fe, A p f 1 
A d 1 d A f r d#"CI±*-*L-e*i5 6 g/L. 7 1 g/Ltfeof:, 
[0 0 5 2] 

ayN^BftHov^-Ctt, Ap f 1 Ad 1 dt*#3 2BWC3. 8 g/UMItLfctfJfcttL 
3 *ttV>rtL^>^a*mf>tL«:^o /co- 
10 0 5 3 ] 
1^1] 



^Ftfjg 12% 

(£Sg&:7fc) 

[ftttfli 6 ] 
[0 0 5 4] 

i-/x'J k7 • aUMG 1 6 5 5*fcp f 1 Bitfc^- d 1 d m d h 3&te=f— a 

mWft 2004-3095593 



mm 2 0 0 4 - 1 5 0 2 5 2 9 S • 10/E 

s p AM^*^<£&D-«. ^^7-7;vm^M 

HU^«t U-C2*OEft7?^3|:XftfcLB B r o t h, M i 1 1 e r (D 
ifco24462 0) 2 5mli:, »J4f#f>W;i'>x'J t7 3UMG16 5 
5«cp f -1 B&&=f—& 1 dlffF-mdhJMff-a s p AM^** (ElTAp f 1 
AdldAmdhAa spA*Wiim) t 3 T~# «b tt/c A p f 1 Ad 1 

dAmdhM^^tlfU -W.3 O-C, 1 2 0 r pmfMf^^^o 
2^1L«« (ABLEttt^ttBMJ-0 1) fc, «H«i4 7 5 g 

5vvnu SM2 0 0 rpm, Wil3 5t;, pH7. 2 (NaOHtlt) T* 
[0 0 5 5] 

Alft^O^-Ctt, ApflAdldAmdhAas pA*#4 8B#l§JT-9 lg/L> A 
p f 1 Ad 1 d AmdhA»4 8H#W-e9 0 g/L t B*0***7!5 Ufco 
10 0 5 6] 

7v;v^i:o^Tli, Apf lAdldAmdhAasp A$c# s 4 8B#IST~0 . Olg 
/L<Dmm*. Ap f 1 Ad 1 damdh»li4 8*WeO. 0 3 7 g/L©*»*ZP:L 

/Co 

10 0 5 7] 

H*. xiiAp f 1 Ad I d OliAp f 1 Ad 1 dAmdh*0«*t 
, AliAp f 1 A d 1 d A p p c DI±AP f 1 A d 1 d A f r d 

[112] £ffiiffl5 Ci3lt^«t3^^tiWOg«*7Pt^^77t^ 
&o 11^ Xt±Ap f 1 Ad 1 d*Ott**. OiiAp f 1 Ad 1 dAmdh^Og 
Jl*. AliAp f 1 A d 1 d Ap p c*Oig**. DtiAp f UdldAfrdt 

H*, #i±A p f lAdldAmdhAasp AflcOtt**. OliAp f 1 A d 1 d 

j 0 gt, •liA p f lAdldAmdhAasp A*fc<Z>*£m£> OliA p f 1 A d 
1 dAmdhflcOftSt^t. 
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SEQUENCE LISTING 

<110> Mitsui Chemicals, Inc. 

<120> A microorganism capable of producing D-lactate without producing by-produc 
ts such as succinate 



<130> P0003323 



<160> 24 



<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 1 

gcacgaaagc tttgattacg 20 



<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 2 

ttattgcatg cttagatttg actgaaatcg 30 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 3 

ttattgcatg ct tat t tact gcgtacttcg 30 



<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 4 

aaggcctacg aaaagctgca g 21 



<210> 5 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 5 

caacaccaag ctttcgcg 18 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 6 

ttccactcct tgtggtggc 19 

<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 7 

aactgcagaa attacggatg gcagag 26 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 8 

tgttctagaa agttctttga c 21 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 9 

aaaggtacca gaataccttc tgctttgccc 30 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 10 
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aaaggatccc ctaaactcct tattatattg 30 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 11 

aaaggatcca aaccggagca cagactccgg 30 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 12 

aaatctagaa tcagatcatc gtcgccttac 30 

<210> 13 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 13 

acggagcatg acggcaagc 19 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 14 

aatctagaca ccccatctta tcgtttg 27 

<210> 15 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 15 

tttctagatc ttcctcttct gcaaaccc 28 



<210> 16 
<211> 28 
<212> DNA 

maE#2 004-3095593 
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<213> Artificial Sequence 
<220> . 

<223> Primer for PCR 
<400> 16 

ctttgagctc acgcgaggcc aggttatc 28 

<210> 17 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 17 

agtgaattct cacagccagt gcgccga 27 

<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 18 

agtggatccc gcatcgccaa tgtaaatcc 29 

<210> 19 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 19 

agtggatccg acattcctcc agattgtttt t 31 

<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 22 

<223> Primer for PCR 
<400> 20 

ataacgcaag aaagcttgtt ga 22 

<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 21 

ttttgagctc gatcaggatt gcgttggtgg 30 
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<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 22 

cgaacagtaa tcgtacaggg 20 

<210> 23 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 23 

tacgattact gttcggcatc gaccgaatac ccgag 35 

<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 24 

tttttctaga cctggcacgc ctctcttctc 30 



#M 2004-150252 



^-y: 1/ 



mm 

[mil 




[HI 2] 
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^-v 1 2/E 




10 20 30 40 



IB4] 
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mm 2 0 0 4 - 1 5 0 2 5 2 <^-v : 1/E 

twtffl v^Wt* £ e * tjfeCTCABiitttaoi; 

t&* <b &j£-t a^flfe t%2>o 



ffiSE# 2004-3095593 



l/E 



004-150252 

m m a m s it # 

iglj^-5§- [000005887] 
1 . H 2 0 0 3^1 1^ 40 

ft m m^^^Emif^-T@ 5#2-^- 
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